Combined effects of glucose and oxygen concentrations upon the ultrastructure of cultured islet cells and insulin accumulation in culture media.
Rat pancreatic islets cultured for 6 days at 100 or 500 mg/dl glucose and 20 or 7% O2 were examined electron-microscopically, and insulin accumulation in the culture media was assayed immunologically. In the islets cultured at 500 mg/dl glucose and 20% O2, B cells exhibited hypertrophy of granular endoplasmic reticulum and Golgi apparatus, an abundance of free ribosomes, degranulation and the margination of secretory granules. In islets cultured at 500 mg/dl glucose and 7% O2, B cells exhibited dilatation of endoplasmic reticulum cisternae and dominance of Golgi vesicles in addition to the above-mentioned changes. These changes, together with the correlated data on insulin accumulation, are discussed with special reference to the effects of glucose and oxygen upon the synthesis and release of insulin in B cells.